Kirchhoff's Laws:
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Eqg.

You connect a 1.5 V battery to a 30.0 ohm
resistor and connect an ammeter and voltmeter
across the resistor.

a) Draw a circuit diagram, include internal resistor,

r and the meters.
b) If the ammeter reads 40.0 mA and the voltmeter

reads 1.20 V, determiner.
c) If you connect a 20.0 ohm resistor in parallel to
the 30.0 ohm resistor, determine the new

terminal voltage.
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Internal Resistance, r
R Is resistance, R=V/I

Big Idea: when current flows out of a battery or
power supply, they get hot. We can model this
process as being like a resistor inside, r. This is
the internal resistance. (not really a resistor but
heat is produced like a resistor)
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Eg. A 1.50V battery is connected to a 30.0 ohm
resistor. An ammeter and voltmeter are
connected to measure the current through and
voltage across the resistor.

a) Draw the circuit diagram with ammeter,
voltmeter and internal resistance, r.

b) If r=0, then the current should be:

c) If you measure the current to be 40.0 mA,
what is the terminal voltage and internal
resistance?

d) If you connect a 20.0 ohm resistor in parallel



with the 30.0 ohm resistor, what is the terminal
voltage of the battery (assume constant
Internal resistance).
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Kirchhoff's Laws:
Junction Law:
Current in to a junction = current out
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Loop Law:
Voltages around a loop add to zero.
Voltages in series add up

Voltages in parallel are egual

/oo,ﬂ /

(oa,ﬂ )
V2V,

Internal Resistance, r

What happens when you short circuit a
battery? (don't do this, dangerous!)

The battery produces lots of current and gets
hot. Where does the energy come from?

Think of the process where the terminals
react with the solution as producing electrical
energy with some heat energy by-product.

Model this process as being like a resistor
(gives off heat) inside the battery or power



supply.

The internal resistance, r.
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Eg. A 1.50V battery is connected to a 30.0 ohm

light bulb. An ammeter

and voltmeter are

connected to measure the current through and

voltage across the bulb.

a) Draw the circuit diagram with ammeter,

voltmeter and internal

resistance, r.

b) If internal resistance, r=0, then the current
through the light bulb should be:

c) If you measure the current to be 40.0 mA,
what is the terminal voltage and internal
resistance of the battery?

d) If you connect a 20.0 ohm light bulb in parallel
with the 30.0 ohm, which is brighter? What is
the terminal voltage of the battery?(assume
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constant internal resistance).
e) Repeat d if they are In series.
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